I
n this issue of the Journal, Millstein et al provide an elegant, practical, and upto-date review of insulin pump therapy (also known as continuous subcutaneous insulin infusion), emphasizing its benefi ts and comparing it with multiple daily insulin injections. 1 
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■ NOT FOR EVERYONE
While insulin pumps make the lives of many patients much easier, we should be careful when generalizing their indications. These devices have been with us for 4 decades, during which they have progressively been made more precise and more intelligent-and smaller. The technology may be attractive to some patients but undesirable to others ( Table 1) .
Many healthcare providers are unfamiliar with pump technology, and some are intimidated by it because it involves a dynamic device-user interface that is more complex than that of other concealed programmed devices such as pacemakers. Inadequate glycemic management is complex and may result from factors such as fear of hypoglycemia, diffi culty with insulin dose adjustment, and poor math skills. 2 Unfortunately, some patients are given a pump without proper screening and education, and they tend to call the pump manufacturer's help line or their provider often for help with technical problems. Selecting the right patient for this technology is more important than the converse. 
Advantages of continuous subcutaneous insulin infusion
Less frequent need to handle needles Ability to modify basal rates depending on activity or health status Ability to suspend insulin delivery in case of hypoglycemia Ability to give a bolus of a fraction of insulin unit in patients with extreme insulin sensitivity
Disadvantages of continuous subcutaneous insulin infusion
Device is visible Potential for device failure and clogged tubing Tubing may become tangled on objects Cannula may become kinked Technology is complicated High cost of device and supplies Device may malfunction in certain circumstances
INSULIN PUMPS: COMMENTARY
Indications for an insulin pump vary by country. In some countries, a pump is started as soon as type 1 diabetes is diagnosed. In the United States, the indications are very rigorous and restrictive, especially for patients with type 2 diabetes, in whom a lack of endogenous insulin production must fi rst be proved.
There is no question that a pump should be offered to every patient with type 1 diabetes who demonstrates good motivation to improve his or her glucose control, but only after a rigorous education program. This option is too costly to be tried just to see if the patient likes it.
■ ADVERSE EVENTS WITH INSULIN PUMPS: MORE DATA NEEDED
A worrisome aspect of continuous subcutaneous insulin infusion at a population level is a lack of information on the root causes of adverse events (diabetic ketoacidosis or severe hypoglycemia) in patients who use it. These events may be serious and sometimes even fatal.
Outside of a controlled environment, it is diffi cult to ascertain whether an adverse event represents device error or user error, since pumps contain different components (electronic, mechanical, and pharmacologic) that interface with the human user. 3 How adverse events are tracked or categorized is unclear, and given the risks associated with this technology, better postmarketing evaluation is needed. Furthermore, we do not know if the precision of insulin delivery decreases over the life of a pump.
While most pump manufacturers have good customer service and make every effort to provide the patient with a replacement pump in case of failure, we do not know if anyone maintains a database of such failures or adverse events, and if those failures can be analyzed to improve safety. 3 
■ INTERFACES ARE NOT STANDARD
When one buys a new car, little time is needed to learn how to operate it because most cars use the same basic features.
The situation is different with insulin pumps. To compete with each other, pump manufacturers create different looks, different insulin delivery methods, and different ways of administering a bolus. Switching from one pump to another is diffi cult without detailed education on the "bells and whistles" of the new pump.
Most patients use just a few features of the pump. They look at it as more of a convenience. They sometimes forget they are wearing it, and even forget to take a bolus before a meal.
■ PATIENT SATISFACTION DEPENDS ON THE PATIENT
For years, we thought insulin pumps were better at improving hypoglycemia awareness. But in a prospective study, multiple daily injections with frequent self-monitoring of blood glucose provided identical outcomes without worsening hemoglobin A 1c compared with continuous infusion with real-time continuous glucose monitoring, although satisfaction with treatment was better in the latter group. 4 Patients' satisfaction with continuous subcutaneous insulin infusion depends on their baseline hemoglobin A 1c level. Patients with relatively low hemoglobin A 1c tend to take an active approach to self-care, describe the pump as a tool for meeting glycemic goals, and say the pump makes them feel more normal. Patients with high hemoglobin A 1c tend to have a more passive approach to their selfcare and have more negative experiences with the pump. Women are more concerned than men with the effect of the pump on body image and social acceptance.
■ DOLLARS AND CENTS
According to 2012 estimates, 29 million Americans had diabetes mellitus, of whom 1.25 million had type 1. The direct medical costs of diabetes are estimated at $176 billion, of which 12% covers overall pharmacy costs. 6 About 31% of adults with diabetes use insulin. 7 For a device that costs $6,000, has a life span of only 4 years, and requires supplies that cost $300 per month, rigorous interpretation of superiority data would be needed to confi rm that this technology would have a positive impact on public health if every insulin-using patient with diabetes were to say yes to it. It is This option is too costly to be tried just to see if the patient likes it NASR true that switching from multiple daily injections to a pump leads to a signifi cant reduction in insulin expenditures in patients with type 2 diabetes, according to a retrospective analysis of claims data. 8 However, not all studies comparing pumps and multiple daily injections in type 2 diabetes have shown an advantage of one over the other in terms of a reduction in fasting glucose, hemoglobin A 1c , or incidence of hypoglycemia. 9 A meta-analysis 10 found that the two therapies had similar effects on glycemic control and hypoglycemia. Continuous infusion had a more favorable effect in adults with type 1 diabetes. 10 Neither continuous infusion nor multiple daily injections can mimic physiologic endogenous insulin secretion. Endogenous insulin is secreted into the portal system, and its main site of action is the liver. As a result, there is more hepatic glucose uptake and thus a lower peripheral plasma insulin concentration with endogenous secretion than with systemic administration. Endogenous insulin secretion also suppresses hepatic glucose production and reduces the risk of hypoglycemia.
11
■ PROGRESS, BUT NOT PERFECTION Diabetes mellitus constitutes a big burden on patients and on society. The discovery of insulin was a giant leap forward; the insulin pump was another great advance. We are getting closer to an integrated bionic pancreas. We are far from achieving a perfect system, but we are much better off than we were 50 or 80 years ago. And although insulin pump technology is sophisticated and precise, it still interfaces with a human user, and the human user still must press its buttons.
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